This paper uses a simple measure of liquidity creation to examines empirically the effect of bank capital and other micro and macro-characteristics on liquidity creation. We apply the analysis to data from a sample of 43 banks operating in 6 of the countries comprising the GCC (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates) market over the period [1998][1999][2000][2001][2002][2003][2004][2005][2006][2007][2008]. Large banks with high capital seem to produce most of the liquidity by the banking sector in the GCC market. However, the negative relationship between profitability and liquidity created by banks indicate either high loan losses or high cost of intermediation.
Introduction
The chaos and disorder that hit the world financial markets lately has been mainly about liquidity. Since the problem started, late 2007, there has been a noticeable disruption to the traditional mechanisms of liquidity creation and transmission. The major task of liquidity transformation by the banking sector, through accepting short-term liquid liabilities in the form of deposits and making longer-term loans which are illiquid, directly affects the successful transfer of funds from savings to investment and therefore, plays a fundamental role in facilitating production. This paper uses a simple measure of liquidity creation to examine empirically the effect of bank capital and other micro and macro-characteristics on liquidity creation. We apply the analysis to data from a sample of 43 banks operating in 6 of the countries comprising the GCC (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates) market over the period 1998-2008. The research focuses on the one function of the banking sector which is liquidity creation. The paper has three objectives; first, it examines the effect of bank capital on liquidity creation. Second, study the role of banks' Government ownership in affecting the liquidity level of these banks. Finally, determine the relationship between banks' liquidity creation and their profitability.
Most of the literature dealt with the issue, the extent to which banks perform the function of liquidity creation, in a theoretical framework and very few papers have subjected these theories to systematic empirical examination. The role of the banks as liquidity creators did not receive much attention in the developed markets and no attention in the GCC market. Therefore, comprehensive empirical research on bank liquidity creation is absent. This makes it difficult to address many questions of interest to research and policy makers. For example, this research will help us show how much liquidity does the banking sector in the GCC market creates. What are the characteristics of banks that perform more liquidity?
In fact one of the greatest policy challenges for the GCC had been managing liquidity inflows and speculative funds. Funds flew to the region due to speculation on currency reform and the continuation of an expansionary fiscal policy, added to this the cuts in interest rates which lead to additional credit growth. Although increased wages for public sector employees lead to an increase in private sector deposit base in the banking system, it also has increased the ability of individuals to borrow. This had the effect of increasing the gap between deposits and loans, and expose banks to high liquidity risk. Therefore, this paper might have important policy implications for the countries in the region. This paper is organized as follows: The second section will discuss the related literature, while section 3concentrates on the sources of data and the methodology implemented. Section 4 presents the results of our analysis and the final section conclusions.
Literature Review
According to the modern theory of financial intermediation, banks perform two central roles in the economy, the first role is liquidity creation (e.g. Diamond and Dybvig (1983) and Kashyap, Rajan, and Stein (2002) ), and the second is risk transformation (e.g Diamond 1984) . Empirical research has focused mainly on banks' role as risk transformers.
Commercial banks as financial institutions take funds in the form of deposits from the public and provide financing to the demanders of funds in the form of loans. Therefore, banks by converting liquid liabilities into illiquid assets facilitate investment and production and contribute to the economic growth. Liquidity in the banking sector is associated mainly with the availability of funds, or the guarantee that funds will be available with on and off balance sheet commitments as they mature. These commitments are met through the ability of the institution to borrow or by their assets which is readily exchanged into cash without losses. Because of the mismatch between the banks' assets and their liabilities however, banks suffer from capital structure fragility. The risk associated with illiquidity may increase if cash flow from interest and from principal related to assets, liabilities and off balance sheet items are mismatched. Diamond and Dybvig (1983) , for example pointed out that one of the key reasons why banks are fragile, is their role in transforming maturity and providing insurance with regard to depositors' potential liquidity needs. Deep and Schaefer (2004) define the liquidity transformation gap as (liquid liabilities -liquid assets)/Total assets and apply it to data on the 200 largest U.S. banks for the period between 1997 and 2001. They consider all loans with maturity of one year or less to be liquid, and they explicitly exclude off-balance sheet activities because of their contingent nature. They find that for the sample of large banks, the LT gap is about 20% of total assets on average. The authors conclude that these banks do not appear to create much liquidity. Berger and Bouwman (2008) , implement four measures of liquidity creation and apply them to data on U.S. banks over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . They find that bank liquidity creation increased every year and exceeded $2.8 trillion in 2003. Large banks, multibank holding company members, retail banks, and recently merged banks create the most liquidity. Bank liquidity creation is positively correlated with bank value. The researchers also find that the relationship between capital and liquidity creation is positive for large banks and negative for small banks.
Recent theories in the literature provide conflicting predictions on the effect of bank capital on its liquidity creation. One strand in the literature predict that bank capital reduces bank liquidity creation, Diamond and Rajan (2000) while Gorton and Winton (2000) , show that capital requirements may have an important social cost because they reduce the ability of banks to create liquidity. They show that capital ratio might reduce liquidity creation through the crowding out of deposits.
Skander J. Van den Heuvel, (2007) , argue that since Capital requirements limit the fraction of bank assets that can be financed by issuing deposit-type liabilities, capital requirement regulation imposes important cost because it reduces the ability of banks to create liquidity by accepting deposits.
Other theories predict that bank capital increases bank liquidity through its ability to absorb risk. Under the "risk absorption" hypothesis, higher capital improves the ability of banks to create liquidity. Diamond and Dybvig (1983) , Allen and Gale (2004) for example argue that liquidity creation exposes banks to risk. The more liquidity that is created, the greater is the probability of losses associated with having to dispose of illiquid assets to meet the liquidity demands of customers. Additionally, Bhattacharya and Thakor (1993) and, Coval and Thakor (2005) emphasized the point that bank capital absorbs risk and expands banks' risk-bearing capacity. Based on this argument, higher capital ratios may allow banks to create more liquidity.
The GCC region is one of the regions that were affected negatively by the international financial crises. During the period proceeded the crises, monetary base in the region increased tremendously which increased the ability of banks to lend. In addition, the decrease in interest rates on credits led to acceleration in credit growth. Most of the big banks in the region expanded their lending activity aggressively. The nature of liquidity in the region though was short term and mostly speculative. With the increase in inflation in 2006-2007, real interest rate became negative across the region which increased the incentives for more borrowing. Although deposits increased, credit growth was stronger which caused loans to deposits ratio across the region to increase. This leads to a big gap and mismatch between deposits and loans, and consequently exposed banks to high liquidity www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 4, No. 12; 2012 risk and where banks become more vulnerable to liquidity shocks arising from the liability side of their balance sheets. If for any reason large fraction of depositors demand cash, the bank may need to liquidate its illiquid assets. This liquidation consequently might involve loss of value and in the extreme case liquidity shortage may turn into a solvency.
The primary objectives of this research are to investigate the effect of bank capital and government ownership on liquidity creation. We apply the analysis to data on a sample of banks operating in 6 of the countries comprising the GCC market over the period 1998-2008. This paper also investigates the characteristics of banks that transform more liquidity in the GCC. Finally, we will investigate whether there is any relationship between banks liquidity creation and their profitability.
Data and Methodology

Data Source
Yearly data from the annual reports of 43 commercial banks operating in the GCC countries over the period 1998 -2008 is collected. Only banks that have data available for all these years under study are included in the sample.
Data on inflation, economic growth and GDP per capita are taken from the World Development Indicators. The data on stock market capitalization are taken from each stock market separately.
Variables
Measuring Liquidity Transformation
To measure liquidity creation, it is needed to determine the difference between the liquidity of the bank assets and its liabilities. Therefore, following Akash Deep and Guido Schaefer (2004) , our measure of liquidity is the difference between liquid liabilities and liquid assets as a percentage of total assets, or liquidity transformation gap (LT gap). The ratio measures the net amount of liquidity transformation a bank performs as a function of its total assets. This definition of LT gap reflects the liquidity of both sides of the balance sheet and therefore even banks that appear equally liquid on the asset side may have different LT gaps depending on their financing structure. We are aware that this is a simple measure and we have to use not just on balance sheet items but also the off balance sheet items, however, not enough data is available in the annual reports of the banks in these countries. Therefore, we had to stick with this simple measure:
LTG = (LA-LL)/GTA
Where:
LTG=liquidity transformation gap LA: Are liquid assets LL= Liquid liabilities
GTA= Gross total assets
Variable liquidity gap measures divided by GTA. The normalization by GTA is necessary to make the dependent variables meaningful and comparable across banks and to avoid giving unnecessary weight to the largest institutions. The higher the gap, the greater is the liquidity transformation performed by the bank.
Liquid liability are defined as the items in the balance sheets which have maturity of less than one year we include demand deposits, money market deposit accounts foreign deposits, and any funds borrowed with maturity of less than one year. Liquid assets are the cash, government and non-government securities, acceptances, and all loans with maturity of less than one year.
Bank Capital
Bank Capital = book value of equity divided by total assets (EQUITY)
High ratio of bank capital means lower degree of risk. It shows how much of bank's assets values may decline before the position of its depositors and other creditors is endangered. Recent theories in the literature provide conflicting predictions on the effect of bank capital on its liquidity. One strand in the literature predict that bank capital reduces bank liquidity creation, while other theories predict that bank capital increases bank liquidity through its ability to absorb risk. Several studies find that the decline in bank capital ratios arising from loan losses in the late 1980s and early 1990s contributed significantly to the reduction in lending (e.g., Peek and Rosengren 1995) . This finding is consistent with a positive relationship between capital and liquidity creation during a period of distress.
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International Journal of Economics and Finance Vol. 4, No. 12; 2012 Other studies in the literature found that the leverage requirement, by U.S regulators early 1990s and the Basel 1 risk adjusted capital standard contributed to the decrease in lending, consistent with the hypothesis of a negative effect of bank capital on liquidity creation (e.g., Berger and Udell 1994 , Hancock, Laing, and Wilcox 1995 , Peek and Rosengren 1995 . In addition, Gatev and Strahan (2005) find that a higher bank capital ratio tends to be followed by greater loans and deposits (which may increase liquidity creation) and greater liquid assets and non-deposit liabilities (which may reduce liquidity creation).
Therefore, financial fragility-crowding out hypothesis: Suggests a negative relationship between capital and liquidity transformation, while the "risk absorption" hypothesis suggests a positive relationship between capital and liquidity transformation.
Credit Risk
Measured by the volatility of ROA (σ ROA ) reflects the risk of default in repayment of bank loans, is closely tied to liquidity transformation because cumulative default risk tends to rise over time. Credit expansion in the GCC market has been very rapid over the past several years, driven in large part by strong economic growth. The rapidity of this credit growth has led to questionable credit risk assessment practices. We expect therefore, an adverse effect of credit risk on the liquidity transformed by GCC banks.
Profitability (ROA)
The higher the profitability of the bank, the higher its ability to transform liquidity. We will use the one period lag of the return on asset 3.2.5 Bank size: Ln (TA)
The log of total assets, represented by SIZE, is included as an additional variable to capture possible size affects such as sophistication of risk management skills.
Government Ownership (GO)
We expect that banks with higher government ownership are more able to create liquidity. The government might be working as a guarantee for the banks if something jeopardizes the deposits of the banks.
In addition, six external determinants are examined to study the impact of environment and country specific characteristics on bank's liquidity transformation.
Growth in Real GDP (GGDP)
It measures the total economic activity in the economy. It is expected to be positively related to Bank liquidity transformation. According to the literature of financial sector development and economic growth, growth in GDP is positively associated with bank performance and growth in credit.
Inflation (Inf)
Previous research documented a positive relationship between inflation and bank profitability. If inflation is anticipated, then high inflation implies high interest on loans, and consequently high income. If inflation is not anticipated, then the effect of the increase in inflation might increase bank cost and have a negative effect on profitability if banks are unable to adjust accordingly.
Stock Market Capitalization to GDP (SCAP)
Measures the development of the stock market, and its importance in financing the economy. Demirguc-Kunt and Huizinga (1999) found stock market capitalization to bank assets, to be negatively related to margins suggesting that relatively well-developed stock markets can substitute for bank finance. We therefore expect, this variable to be negatively related to bank's performance.
Degree of Market Concentration (Con)
It is measured as the total assets held by the three largest commercial banks in the country divided by the total assets of all commercial banks in the country. One documented hypothesis in the literature argues that high market concentration causes less competition between banks, which leads, consequently to higher profitability. This hypothesis referred in the literature as structure conduct performance (Gilbert, 1984) .
Methodology and Empirical Models
To measure the impact of bank capital and government ownership indicators on liquidity transformation while controlling for bank specific characteristics and macroeconomic indicators on the GCC region, we estimate the following model:
International Journal of Economics and Finance Vol. 4, No. 12; 2012 Where LTG i,k,t is the liquidity transformation gap of bank i and country k during period t. C i,k,t is a measure of bank capital ratio for bank I and country k at time t. G i,k,t is the government ownership in bank I and country k at time t. Z i,k,t is a vector of bank specific characteristics of bank I in country k and time period t. M k,t is a vector of Macroeconomic indicators for country k during the period t.
In this study we use time series cross sectional data (i.e. panel data) rather than looking at cross sectional data. Time series data provides information about liquidity transformation overtime which is ignored in the cross sectional analysis. In addition, Since our sample is relatively small, given the limited number of commercial banks in the region with information, the use of panel data increases the sample size and hence the degrees of freedom.
In order to test our hypotheses, we have developed the following model:
where i refers to an individual bank; t refers to year; j refers to the country in which bank I operates; Y it the dependent variable that refers to the liquidity creation measure and is the observation of a bank i in a particular year t; Xk represents the internal factors/determinants of a bank liquidity; Xd represents the Macro factors/determinants which control for market condition and the differences between country's specific and unique characteristics; ε is an error term.
After testing for the best fit to our data, we estimated the model by ordinary least square regression analysis to determine the most important variables that affect the liquidity transformed by GCC banks.
Our expanded regression model looks finally as the following: 
Empirical Results
Using the panel data sets on banks residing on the GCC market over the period 1998-2008, we regress the liquidity creation measures for each bank-year observation on the bank's equity capital ratio and a number of control variables to examine whether the financial fragility effect versus the risk absorption effect dominates empirically. Table 1 shows the results of the summary statistics on the variables under investigation, while table 2 shows the correlation between our variables under investigation. From the results in table 2 we note that liquidity variable is positively correlation with capital (equity) and with the level of concentration. However, liquidity is negatively related to size and government ownership. The negative relationship between risk as measured by the standard deviation of return on asset and size indicate that the larger banks, the riskier is the bank, and the larger the government ownership by banks. Table 3 shows the results of regressing the bank micro and macro factors on liquidity for the sample of banks under investigation. The model seems fits the data very well: the R 2 is 0.52. The results suggest that the higher the capital ratio the higher the liquidity created by banks. The positive and statistically significant relationship between capital (EQUITY) and liquidity creation is consistent with the literature that bank capital increases bank liquidity through its ability to absorb risk.
The results also show that bank size and the level of previous liquidity are significant in determining the liquidity created by these banks. The larger the bank size, and the higher the liquidity created by the bank in previous period, the higher the liquidity created. Results also show a negative and significant relationship between bank profitability as measured by return on assets and banks' liquidity created. This might indicate either an increase in cost for these banks or an increase in the amount of unpaid credit by bank customers.
As for the macroeconomic factors, none of the indicators we chose show a significant relationship to liquidity created by the banking sector. The coefficient on stock market capitalization is negative, however, insignificant. This implies that stock markets in the GCC region do not complement the banking sector. This is expected since the economy in the GCC region is classified as a bank-based economy where banks control most of the financial flows and possess most of the financial assets. The capital markets, however, are still undeveloped. The results on government ownership, is negative and insignificant. Government ownership does not seem to affect the liquidity of the banks 
Summary and Conclusions
This paper uses a simple measure of liquidity creation to examine empirically the effect of bank capital and other micro and macro-characteristics on liquidity. Also, we study the role of banks' Government ownership in www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 4, No. 12; 2012 affecting the liquidity level of banks in our sample. We apply the analysis to data from a sample of 43 banks operating in 6 of the countries comprising the GCC market over the period 1998-2008.
Our results indicate a positive and significant relationship between bank capital and liquidity, consistent with the literature that bank capital increases bank liquidity through its ability to absorb risk. The negative and significant relationship between the profitability as measured by the return on asset and liquidity implies either an increase in the costs incurred by these banks or by an increase in loan losses. In addition, the results might suggest that financial markets in the area are not complementing the financial institutions.
